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Abstract
Tola) humic acids (T1 lA ) cktennmed from surface as well as from subsurface water and sedi­
ment o f  Cochin inshore area for a period o f  one year from Oct, 1997 to Oct. ’98 formed the 
material for this study. THA levels in water ranged from nil to 9 ,56 ppm at surface and nil to 
9.71 ppm St the bottom. In the sediment THA levels registered a minimum o f 0.09 ppm and a 
maximum o f  7.56ppm. Mean values for THA indicated that the distribution o f  THA in water 
was maximum in Station -  1 for surface (4.09 ppm) and in Station -  2 {2.59ppm> for bottom. 
THA levels for sediment (2.45 ppm) was also maximum in Station -  2. Significant conelation 
could not be established between THA, temperature and salinity except for a weak negative 
relation o f  THA with salinity in the inshore region, The results were discusscd in the context 
o f  their role in polhition abatement in aquatic systems.
Keywords: Total humic acids, Cochin waters, pollution abatement.
Introduction
The humic substances found in coastal waters is o f terrestrial origin and is present in b< 
solved and particulate states imparting a yellowish brown colour to seawater'. Plaj 
decomposition products referred to as ‘gelbstofF by Kalle  ^and as ‘water humus' by Skoj 
arc also similar to humic compounds. Humic acids are considered natural chelato^s  ^st 
of phytoplankton growth''* as well as inhibitor of toxic effects o f certain pollutants®’’, 
hand report on THA levels in the inshore waters of Cochin was mainly taken up while i 
monitoring the state o f healtli o f  inshore waters with a view to understand the status 
levels present in these waters and their possible relationship with certain pollutants as tl 
industrially as well as commercially active,
l^aterial and method
Water and sediment samples were collected from three stations (Fig. 1) on board Rv Cadalmin. 
Station-1 was a shallow backwater area close to the Cochin Shipyard Lt. The depth varied 
from 5 -  6 m. Station-2 was close to the bar mouth and depth ranged from 9 -1  Om. Station- 
3 was at the fair way buoy in the Port Channel at a depth o f 10 - 1 2m. Water samples were 
collected from surface and bottom with Nansen reversing bottles and sediment using a VanVeen 
grab. Water samples were stored frozen prior to analyses. THA in water was estimated from 
500 ml. samples according to the method of Martin and Pierce*.
Sediment samples brought to the laboratory were weighed 5 g each with three replicates per 
station in separate vials. 15 ml. o f 0.5N NaOH was added and kept overnight, constantly 
agitated in a laboratory shaker. The slurry was centrifuged at 6000 rpm for 8 min. The 
supematMit was saved and to the residue fresh volume of 0.5 N N[faOH was added, mixed and 
centrifiiged. Supematants were saved and conc. HCl was added drop by drop until precipita- 
Sbn. The ppt was separated by centrifriging at 5000 rpm for 10 min. The ppt. Containing THA 
was dissolved in known volume of 0.5 N NaOH were read at 520 nm on a UV-Vis Spectro­
photometer (GBM, 911 A) against suitable standards (8).
Results and discussion
IH A  in water: THA levels in water ranged from BDL to 9.56 ppm at the surface and BDL to 
»^&1 ppm at bottom (Figsi 2-4). Annual average of THA in station-1 recorded a maximum of 
J obs ppm at surface and a maximum of 2.59 ppm at the bottom in station-2 (Fig. 5). Monthly 
! .mean ofTHA levels in Station-1 showed highest values in September’97 at surface (9.56ppm) 
^  md in April ’98 at the bottom (4.85 ppm; Fig. 2). In station-2 highest levels of THA occurred 
Oct. ’97 at surface (6.03 ppm) and in Feb.’98 at bottom (5.29 ppm; Fig. 3). In station-3 
highest levels of THA occurred in Oct. ’98 both at surface as well as tat the bottom. On the 
“ Mole, it was observed that the levels of THA was maximum at the surface o f Station-1 com- 
to the same at the bottom, coinciding with the terrestrial run off
^ j - riA in sediment: THA levels in sediment samples ranged from 0.89 ppm to 7.56 ppm. High- 
^ ^ tle v e ls  ofTHA was observed in September ’97 from Station-1 (3.86 ppm) and in Oct. ’98 in 
’ ‘^ tion -2  (7.56 ppm), while Station-3 recorded a peak level o f THA in Dec. ’97.
^w as  observed that both monthly and annual average of THA values were the highest in water
especially at surface. Hence it is presumable that the THA levels may predominantly o f dis­
solved fraction. Whereas, according to Hair and Bassett’ 85% of the sum of dissolved and 
particulate fraction of humic acids reported from the Connetquot River, New York is from par­
ticulate humic acid fraction. According to them salinity appears to influence the solubility of 
THA in natural waters. The present study also indicated negative correlation 
(r = -0.5) of THA with salinity in Station-e both at surface as well as at the bottom.
It is established that humic acid substances reduced the toxicity o f tin (Sn II & Sn IV) towards 
cyanobacterium Synethocysiis aquatilis in cultures (6). It is demonstrated that both the 
bioavailability and acute toxicity of Meothrin are decreased candy by the presence of 
\ aquatic humic acid at the concentration of 5 and 10 ppm (7). 'I'HA iJkxliTTients also play active 
' role in the bottom characteristics as it is established (10) that with increasing age of sediments, 
molecular weight of extracted humic acids increases, carbon to hydrogen ratios decreases and 
such changes are accompanied by decreasing organic matter content and increasing humification 
of organic matter, The present study forms a basis for understanding the nature of THA occur­
ring in these area and their possible binding or adsorption of certain trace or heavy metals present 
in these waters opening up their role in the field of primary productivity and marine pollution.
TOTAL HUMIC ACIDS IN STN. 1
Fig. 2 .....
8«p-e7 Od-97 Nov-97 ' 060-97 Jan-98 Feb-98 Mar-98 Apr-98 Uay*98 Jun-98 JuJ-98 Aug-98 Sep-98 Oc*-98
-»*~bottom.-^ fcr-sed[m»nr|
TOTAL HUMIC ACIDS IN STN. 2
Fig. 3
8ep-B7 Od-97 Nov-97 Deo-97 Jan-»8 Feb-98 Mar-98 Apr-98 Ma>-98 Jun-9* Jut-98 AU8-»8 Sep-98 Ocl-98 
|~^ SURFACE BOTTOM SEDIMENf]
• . V-=^ -- •  ^ • r-» L- rii  r ir - I —
• » . - « - • •
ir^ SLlRF^ CEjj^ O^^ OM T*-SEDiMi^
Fig.5. A V E R A G E V A L U E SFO R im A T T H R E E SA M P U N G ST A llO N S
HA (ppm)
Acknowledgements
We are grateful to Dr. M. Devaraj the Director, CMFRI., and Dr. V.N. Pillai, Head o f FEM 
Division for their encouragement and to the crew of R. V. Cadalmin for making arrangements for 
sample collection.
Reference
1. Prakash, A. and M.A. Rashid, 1968. Influence o f humic substances on the growth of 
marine phytoplankton: Dinoflagellates. Limnol. Oceanogr., 13 (4): 598-606.
2. Kalle, K., 1966. The problem of gelbstoff in the sea„ 91-104. In : H. Barnes (ed) 
Oceanog. Marine Biol. Ann. Rev., V 4: Allen & Unwin, London.
3. Skopintsev,B.A,1959. Organic matter of sea water, 953-954. Intem. Oceanogr. Congr, 
Preprints. A.A.A.S., Washington, D.C.
4. Saphiro, J., 1964, Effect ofyellow organic acids on iron and other metals in water. J.Amer. 
Water Works Assn., 56:1062-1082.
5. Provasoli.L., 1963. Organic regulation of phytoplankton fertility, 165-219. In:TheSea, 
Vol. 2 MnN. Hill (ed), Inter Science London.
6. Barbara, P.S., R. Daczorowska and T. Skowronski, 1997. The impact of inorganic tin on 
the planktonic cyanobacterium Synechocystis aquatilis; The effect of pH and humic acid. 
Environ. Pollution, 97 (1-2): 65-69.,
7. Ying, X.,W.Wenzhong and Z.Yonyuan, 1996. Effect ofaquatic humic acids on bioavailability 
and acute toxicity of Meothrin. Acta Hydrobiol.Sinica., 20(2): 160-163.
Martin, D.F. and R. A. Jr. ;Pierce, 1971. A convenient method of analysis ofhumic acids in 
fresh water. Environmental Letters I (1): 49-52.
Hair, M.E. and C.R. B^sett, 1973. Dissolved and particulate humic acids in an East Coast 
estuary. Estuarine and Coastal Marine Science, 1 :107-111.
-iiO. Pempkowiak, J., P.S. Monika and K.Joanna, 1998. Rates of diagenetic changes ofhumic 
substances in Baltic surface sediments. Environment Intml., 24 (5-6): 589-594.
SI
